HIS STUDY investigates nitrogen and foliar micronutrient applications to Sesame (Sesamum indicum L.) and their influence on yield and selected yield components. Also, determining the variation of contributions traits with seed yield of Sohag1 sesame variety under studied treatments in newly reclaimed soil condition. The experiment was conducted in split-plot design with three replications during the 2013 and 2014 growing summer seasons with four nitrogen rates as the main treatment and three rates of foliar micronutrients as sub plots. Results indicated that significant N levels and application of mixture of foliar micronutrients treatments for all studied traits in both seasons. The higher nitrogen rate 80 kg fad -1 (fad.=0.42ha) gave the highest averages for most traits except oil percentage was decreased in higher N level rate. Also, application of 400 g/fad foliar micronutrients led to increase for all studies traits, and the interaction between 80 kg N /fad with 400 g/fad foliar microelement gave the highest means for all studies traits in both seasons except harvest index was 60 kg fad -1 with 400 g/fad in the 1 st season and 40 kg fad -1 with 400 g/fad in 2 nd season. On the other hand, the highest value of oil percentage was recorded due to the interaction between 20 kg N /fad and 400 g/fad foliar micronutrients. According, the path way analysis of different traits contribute to seed yield per faddan show that the plant height followed by seed yield/plant and harvest index exhibited high positive direct effects, while the number of capsules /plant through weight of capsules and through seed yield /plant followed by seed yield /plant through weight of capsules /plant exhibited high positive the indirect effect.
decreased from 41214 faddan, in 2011 to 24639 faddan, in 2013 while, the productivity increased from 578 kg fad -1 in 2011 to 586 kg fad -1 in 2013 (Bulletin Agricultural Statistics, 2013 and 2014) . The planting of sesame in less fertile soils and absence of nutrient management is one of the major causes for Low cultivated area and production (Purushottam, 2005) .
Due to the increase in the demand for oils sources as well as the shortage of our local production, the expansion of oil crops cultivation in newly reclaimed lands would be quite helpful to cover the country needs. Sesame crop could be considered as a good choice to increase the local edible oil production by increasing growing area and raising the yield per unit area in newly reclaimed land, because of its short duration (3-4 months), low water requirement and drought resistance (Bedigian & Harlan, 1986 ).
The growing environment and cultural practices effect on yield of sesame. Nitrogen is a component of amino acids, proteins, chlorophyll, nucleic acids, ATP, and phospholipids influences respiration, photosynthesis, cellulose synthesis, root growth, maturity, nodulation and seed. The N fertilizer is considered one of the most important factors to increase crop yields per unit area. N application to sesame has been reported to increase plant height, number of capsules /plant, seed index, and yield of seed, (El-Habbasha et al., 2007; ElNakhlawy & Shaheen, 2009; Shehu et al., 2010; Noorka et al., 2011; Boghdady et al., 2012; Jouyban & Moosavi, 2012 and Blal et al., 2013 ) . On the other side, seed oil content was reduced by increasing N application (El-Habbasha et al., 2007 and Noorka et al., 2011) . While, Boghdady et al. (2012) specified that the treatment of 100% from the suggested dosage of mineral fertilizers NP did not factually contrast from that of half of the prescribed dosage of NP in addition to biofertilizers in their effect. Blal et al. (2013) found that increasing N fertilization up to 40 kg/fad plus seryalin significantly increased 1000-seed weight, number of capsules plant -1 , capsules weight, seed yield plant -1 and oil %. However, increasing N application to 60 kg/fad plus seryalin reduced all these traits. Also, Eisa et al. (2010) showed that micronutrients (Fe, Zn, Mn) as foliar spray on sesame improved their growth and yields. Yadav et al., (2009) noted that utilization of either zinc or iron alone or in blend with natural manures has brought about increased all the development and yield of sesame. Heidari et al. (2011) found that iron fertilizer had significant effect on sesame seed yield. Hamideldin & Hussein (2014) showed that spraying sesame plants with boron (B) solutions improved their growth and yields. path way analysis is necessary to split the simple correlation into direct and indirect effects (Dewey & Lu, 1959) . This would help to identify with certainty the component traits to be relied upon during selection to improve seed yield.
The objectives of the present investigations were: (i) to study the effect of nitrogen fertilization, mixture of foliar microelements and their interactions on yield and other studied traits and (ii) to determine characters of the strongest association and contribution with seed yield of sesame under studied treatments in newly reclaimed soil condition.
Materials and Methods
Two field experiments were carried out at the experimental farm of the Faculty of Agriculture, Demo, Fayoum University. It aimed to study the effect of nitrogen fertilizer and mixture of foliar micronutrients rates on yield, its components and oil percentage and determine suitable criteria for yield improvement of Sohag 1 sesame variety under sandy loam soil. Four nitrogen fertilizer rate i.e., (N1) = 20, (N2) = 40, (N3) = 60 and (N4) = 80 kg fad A split-plot design with randomized complete block arrangement was used with three replications in both seasons. The four nitrogen treatments were allotted to the main plots and mixture of foliar microelements treatments were devoted to sub-plots. The sub-plots area was 10.5 m 2 (3 x 3.5 m equal 1/400fad) consisted of five rows. Wilde et al. (1985) and presented in Table 1 .
At harvesting, random sample of five guarded plants was taken from each sub-plot to determine the traits; plant height (cm), stem diameter (cm), number of capsules plant -1 , weight of capsules plant -1 (g), and seed yield plant -1 (g). Seed index, grain yield in kg was weighed from the whole area of each experimental unit (sub-plot) and harvest index. In addition, seed oil content (%) that determined by using Soxhelt extraction apparatus using petroleum either as a solvent according to A.O.A.C (1990) .
All obtained data were statistically analyzed according to the technique of analysis of variance (ANOVA) for the split-plot design according to Gomez & Gomez (1984) . Least Significant Difference (LSD) method was used to test the differences between treatment means at 5% level of probability. Path coefficient analysis partitions correlation coefficients into direct and indirect effects through alternate pathways. Path coefficient analysis was done following to the method suggested by Dewey & Lu (1959) . The direct and indirect effects were classified based on scale given by Lenka & Mishra (1973) (Table 2) . 
Results and Discussion

Effect of nitrogen fertilizer treatments
Results in Table 3 showed that highly significant differences existed among all N treatments for all studies traits in both seasons. Applying of the higher nitrogen rate 80 kg fad -1 gave the highest averages of plant height, No. of capsules per plant, weight of capsules per plant and seed yield/plant in both seasons and seed yield / fad in the first season. While the third level (N3) 60 kg N/fad gave the highest averages of seed index in both season, seed yield kg fad -1 and harvest index in the second season. Concerning, oil (%) increased with low level of nitrogen (20 kg N/fad) in both seasons. These increments may be due to the role of nitrogen in stimulating amino acid building and growth hormones, which in turn acts positively cell division and enlargement. These results are in harmony with those found by Sharar et al. (2000) , ElHabbasha et al. (2007) , Shehu et al. (2010) , Noorka et al. (2011) , Jakusko & Usman (2013) , Amanullah et al. (2014) and Iorlamen et al. (2014) .
Effect of mixture of microelements treats
Results in Table 4 revealed that highly significant differences existed among all application of mixture of foliar microelements treatments for all studied traits in both seasons. Increasing mixture of foliar microelements rate from 200 to 400 g fad -1 led to increase for all studied traits in both seasons. May be due to the shortage of these nutrients in the newly reclaimed soils.
Such finding can be attributed to the positive role of these nutrients in the metabolic processes that take place inside the plant of sesame and its importance in the formation and multiplying meristem cells and stimulate growth buds and form new branches. The useful impact of micronutrients on the yield traits of sesame may be because of actuation of different enzymes and proficient usage of applied supplements, the degree of seed yield increment under micronutrients might be because of positive and aggregate impact of bringing about higher number of capsules per plant, seed yield per plant and seed index. The obtained results are in agreement to those reported by Yadav et al. (2009 ), Eisa et al. (2010 , Heidari et al. (2011 ), Hamideldin & Hussein (2014 and Mahdi (2014) . Each observation is a mean of three replication, LSD is less significant differences, fad. is faddan=0.42ha.
Effect of interaction between treatments
Regarding the interaction effect between nitrogen and foliar spraying with foliar microelement rates, the results clearly showed significant and highly significant differences for all studied traits in both seasons except seed index in the 1 st season and oil percentage in 2 nd season which was not significant (Table 5 ).
According to means comparison of interaction between nitrogen and foliar spraying with foliar microelement rates, the results were obtained from 80 kg N /fad with 400 g fad -1 foliar microelement gave the highest means for all studies traits in both seasons except harvest index was 60 kg fad -1 with 400 g fad -1 in the 1 st season and 40 kg fad -1 with 400 g fad -1 in 2 nd season. On the other hand, the highest value of oil percentage was recorded due to the interaction between 20 kg N /fad and 400 g fad -1 foliar microelement in both seasons. It could be recommended that to maximize sesame yields 80 kg N /fad together with 400 g fad -1 foliar microelement should be applied. 
Path way analysis
Estimated direct, indirect and residual effect of eight traits under study are presented in Table 6 . According to study have suggested scales for path coefficients by Lenka & Mishra (1973) , the data revealed that the plant height followed by seed yield/plant and harvest index exhibited high positive direct effects in the 1 st season (0.291 , 0.290 and 0.284, respectively), while the weight of capsules/ plant followed by harvest index and seed index reveal high positive direct effects in the 2 nd season (0.313, 0.267 and 0.241, respectively). However, the estimates were low for number of capsules plant -1 (0.167), seed index (0.111) in the 1 st season and seed yield per plant (0.192) in the 2 nd season, and negligible for plant height (0.085) followed by capsules number plant -1 (0.036). While, weight of capsules plant -1 (-0.05) in 1 st season and oil percentage in both season (-0.031 and -0.068, respectively) exhibited negative and negligible direct effect on seed yield faddan -1 . The same results obtained by Muhamman et al. (2010) observed that number of branches and plant height reveal positive direct effect on seed yield per faddan. 0.014 0.014 * and** is significant at P ≤ 0.05 and P ≤ 0.01, respectively. r is regression High indirect effect was found for capsules number plant -1 via seed yield / plant (0283), through weight of capsule /plant was 0.307 in the 1 st season and 2 nd season, respectively and followed by seed yield/ plant via weight of capsules/ plant was 0.294 in 2 nd season and weight of capsules plant -1 via seed yield /plant was 0.281 in the 1 st season, also followed by seed index through plant height was 0.251and by oil percentage through seed index was in negative direction (-0.046) in 2 nd season and by weight of capsules /plant was -0.025 in the 1 st season. The previous results revealed that the indirect effect of number of capsules / plant through weight of capsules and through seed yield /plant followed by seed yield /plant through weight of capsules /plant exhibited high positive indirect effects. The correlation between seed yield /faddan and all studied traits was positive and highly significant except with oil percentage which was not significant. The residual effect (0.014) was low in magnitude which show that the traits under this study were important contributing to seed yield. Similar results recorded by Khan et al. (2001) and Muhamman et al. (2010) .
Conclusion
In generally, using higher level of nitrogen (80 kg N /fad) and the highest rate of foliar micronutrients (400 g/fad) under newly reclaimed soils produce the heaviest yield of seeds 739.8 and 730.9 (t/fad) in 1 st and 2 nd seasons, respectively. The path way analysis of eight traits contributing towards seed yield per faddan show that the plant height followed by seed yield/plant and harvest index in the 1 st season, and the weight of capsules/ plant followed by harvest index and seed index in the 2 nd season were exhibited high positive direct effects. However, the indirect effect was high for capsules number/ plant via seed yield /plant, through weight of capsule /plant in the 1 st season and 2 nd season, respectively.
